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ITk SW meeting on 16 Nov 2018 talked by Eunchong

https://indico.cern.ch/event/766838/contributions/3219312/attachments/1754554/2844168/181116_software_meeting_kim.pdf

ITk SW meeting on 14 Dec 2018 talked by Minoru

https://indico.cern.ch/event/766840/contributions/3252338/attachments/1771915/2879675/181214_00_hirose.pdf

QA/QC workshop on 23 Jan 2019 talked by Jannicke

https://indico.cern.ch/event/779148/contributions/3291012/attachments/1784022/2904428/JP_24_01_19.pdf

ITk SW meeting on 9 Feb 2019 talked by Arisa

https://indico.cern.ch/event/7907 27 /contributions/3314465/attachments/1793277/2922200/I1TkSW_0209_kubota.pdf

ITk SW meeting on 22 Mar 2019 talked by Arisa

https://indico.cern.ch/event/790730/contributions/3366823/attachments/1816927/2969907/1Tk_SW_meeting_0322.pdf
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Overview of Local DB (/3 ) tpicadsd into Locaids

automatically

m Purpose: Data management and automatic storage

s 'YARR FW/SW
Power supply/ : : |
Themmometer | : FPGA and Adapter i

‘l‘ | | i Scan i

PC — L P YARR sw
ontroller : i scanConsole !
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Overview of Local DB (2/] 'etieved and checked

with some tools immediately

m Purpose: Data management and automatic storage

Power supply/
Thermometer Module
‘l Information
PC
Controller

Local
Database

¥

‘ Retrieve Config

------------------1

‘ Check Result

Share Data ‘




Overview of Local DB (3/3)

m Local Database could be helpful to manage data not of only QA/QC but also
other tests such as irradiation tests

PC

Local Database

possible to manage and categorize data with putting tag
(MongoDB has a flexible data schema)

—————————————————

o ———
[P —————

»

QA/QC test data se thermal cycle data set  irradiation test data set
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DCS Storing

m Main design concern

DCS setup (power supply, temperature... how to communicate with them, etc.)
will be very different setup-by-setup!

m From LocalDB point of view:

¢ Provide a generic format to associate any number/type of DCS information to
each scan result

¢ User specified which information to be recorded

m (Work in progress)
¢ Specify a log file format that DCS controllers should write out (developer: S.
Yamagaya)

¢ The path to the log file and DCS type are described in a DCS configuration file
in Yarr

¢ Each scan result will be pushed to the local DB without DCS

¢ User specifies the algorithm to find out the corresponding timestamp of the
scan from the DCS log file

¢ The series of DCS log will be stored by a separated script than scanConsole




DCS Storing

m Enable to store DCS information while scanning into Database automatically if
DCS log file is prepared in the specific format

6 :
hv_v hv_i VDDD_v VDDD_i VDDA_v VDDA_i DCS Iog file

null null CV CV CV CV

-80 5e-06 1.2 0.2 1.5 0.5

19-04-25_21:11:51 +900 -79.9716 -1.05318e-06 1.19936 0.07946 1.50016 0.04028
19-04-25_21:12:01 +900 -79.9709 -1.04204e-06 1.19939 0.07945 1.50024 0.04025
19-04-25_21:12:11 +900 -79.9705 -1.04654e-06 1.1993 0.07946 1.50034 0.04027

19-04-25_21:12:20 +900 -79.9724 -1.05562e-06 1.19942 0.07946 1.50036 0.0403

19-04-25_21:12:30 +900 -79.9704 -1.04843e-06 1.19928 0.07942 1.50022 0.04027
19-04-25_21:12:40 +900 -79.9708 -1.05706e-06 1.1993 0.07943 1.50018 0.04026

19-04-25_21:12:50 +900 -79.9714 -1.06087e-06 1.19933 0.07944 1.50025 0.04027
19-04-25_21:13:00 +900 -79.9706 -1.03796e-06 1.19919 0.07946 1.50032 0.04029
19-04-25_21:13:10 +900 -79.971 -1.05728e-06 1.19915 0.07944 1.50019 0.04028

19-04-25 21:13:20 +900 -79.9701 -1.03978e-06 1.19918 0.07946 1.50026 0.04029

<YARR SW>
scanConsole -1 DCSCfg.json

{ !
assembly™: { DCSCfg.json
"stage": "Testing"
e
"environments": [
{
"key": "Wv",
"vatue T 1.8,
“descrintion”: "Low voltage [V]",
“path": "/tmp/lv.dat"



DCS Storing

m Enable to store DCS information while scanning into Database automatically if
DCS log file is prepared in the specific format
<YARR SW>

scanConsole -1 DCSCfg.json

6
hv_v hv_i VDDD_v VDDD_i VDDA_v VDDA_i
null null CV CV CV CV

-80 5e-06 1.2 0.2 1.5 0.5 hile th
19-04-25 21:11:51 +900 -79.NAALLISRUAISISIOE10]: 4 57945 1.50016 0.04028

upload test data into DB
with generating cache

19-04-25_21:12:01 +900 -79.9709 -1.04204e-06 1.19939 0.07945 1.50024 0.04025
19-04-25_21:12:11 +900 -79.9705 -1.04654e-06 1.1993 0.07946 1.50034 0.04027 load DCS inf
19-04-25_21:12:20 +900 -79.9724 -1.05562e-06 1.19942 0.07946 1.50036 0.0403 to uploa INTO
19-04-25 21:12:30 +900 -79.9704 -1.04843¢-06 1.19928 0.07942 1.50022 0.04027

19-04-25_21:12:40 +90  9.9708 -1.05706e-06 1.1993 0.07943 1.50018 0.04026 testRun : Data ID
19-04-25_21:12:50 +90  9.9714 -1.06087¢-06 1.19933 0.07944 1.50025 0.04027 DCS : path to Iog file
19-04-25_21:13:00 +90  9.9706 -1.03796e-06 1.19919 0.07946 1.50032 0.04029
19-04-25 21:13:10 +90  9.971 -1.05728¢-06 1.19915 0.07944 1.50019 0.04025 DCS data while scan is

19-04-25 21:13:2 .9701 -1.03978e-06 1.19918 0.07946 1.50026 0.°P .
9-04-25 3:20 +90 9.970 03978e-06 9918 0.07946 1.50026 0 uploaded fO”OWlng CaChe
by specific tool

Local DB test run data

data_id: XXX start time : ---
v : imestamp, valuey, |linked by id inish-time ...
nv_id: XX

dcs data

{timestamp, value}] —
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DCS Storing

m Enable to check stored DCS data in browser

Local DB dcs data

data_id: XXX
lv : [ {timestamp, value},
{timestamp, value}]

test run data

start time : ---
finish time : ...
env_id: XXX

-0.2

VODA . . . .
' Viewer Application page in browser
I 1 2 T 1 07— = T - o
r o = | ettings
>, L o 3
8) 1.5_ + E 0.5;— “; parameter current
.S . O o E Min([V) 0.2 0.2 A
B 1:_ ] 5 03 ’ A Max([V]) 2.0 2 s
> @) 02t / = Min([A]) 02 0.2 -
0s- - 015 / E Max([A] 07 0.7 2
E 1 Og_ _g Set Default Make Histogram
0 ] E 3
04655 104700 104705 104710 027904655 104700 104705 10:4710
Time Time
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Synchronization Tool Upload

represented data

ITk PD

m Main design concern

¢ Local DB : primary data buffer of the scan result
before uploading to ITk PD — be supposed
to be built for each production site, but
might not support large-scale storage

m Master server (special big local DB) :
aggregation of distributed
Local DB data (e.g. hosting >>10TB)
— upload represented data into ITk PD

Master

m Production site using LocalDB can
upload and retrieve test data to
Master Server directly

m Also production site can check

whole data of Master Server in browser
viewer)

e.g.) KEK: Master Server in Japan
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Synchronization Tool

production site A - ~ production site B
(Local Database\ Master Server (Local Database\

_ B

test datal

VAR AN

m (Work in progress)
¢ Master Server has whole data by synchronizing from each production site

¢ Synchronization Tool (developer: E. Kim) transfer only the difference data
between Local DB and Master Server like “rsync”

# Master Server should have whole data set, but Local DB is not, so Local DB
can download data partially from Master Server if required



Synchronization Tool

production site A
[Local Database

production site B
Local Database\

Master Server

download upload not download

C
j=2
)
Q
o
[

m (Work in progress)
¢ Master Server has whole data by synchronizing from each production site

¢ Synchronization Tool (developer: E. Kim) transfer only the difference data
between Local DB and Master Server like “rsync”

# Master Server should have whole data set, but Local DB is not, so Local DB
can download data partially from Master Server if required



Config Retriever

m (Work in progress)
¢ The chip config: displayed with data id in browser
— retrieve it from Local DB by querying with data id and overwrite some
parameters (currently chipld and chipName)

£ Result test page in Viewel

Run Number Test Tvpe

JSON &£7—7 A\ F—

config page in Viewe
{‘;\T.}_ j t:‘_ .- . - N l. J. L\ g p g

I Config
JObefore: chipCfg.json FE-I4B:
I( 5cc0bb348b6de040802884c6 ;I GlobalConfig:
i Config config data id in Database Parameter:
rafter: chipCfg.json PixelConfig: [.]
( 5ccObb378b6de040802884c7 ) name: "FEI4B-001_chip1"
& Plot

» EnMask 3
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connectivit

Config Retriever

.Json

"serialNumber”: "FEI4B-001_chip1”,

“"componentType": "Front-end Chip",
| SCanCOI’]SO|e “config” : ["configs/feidh/FEI4B-001/chip1.json”}
. DI B . . “"dbconfig”: [5cc078a28bbdebbc5247/9759",
© Give config id in Viewer (dbconfig) i o
(D download config file in DB by config id "t 2

A e
rx .

@ Create config file from DB
— path/to/config

® Load config file (path/to/config)

m config creation
¢ 1. Get config data from DB
¢ 2. Modify some values in config data for

- chip name — serial number

- chipld — change to ID written in connectivity config
so enable to scan continuously after downloading

config Info data

configWame: ...
config_id: AAA

database

A 4

path/to/config

\l' load config -

start scan




Viewer Application (1/2)

m Enable to check the results in LocalDB for each Modules using Viewer Application

m App is running in local machine so the results can be checked only in internal if
not setting to open the page

ITk database for Yarr
Summary the asic tvpe tested is showed the table is hidden by default,
% FE-14B ( 8 modules ) yp and opened by click the asic type 4
Module Chips Created Date Cuurent Stage
QU-09 QU-09_chipld1 QU-09_chipld2 QU-09_chipld3 QU-09_chipld4 2018/11/01 01:15:04 None
QU-10 QU-10_chipld1 QU-10_chipld2 QU-10_chipld3 QU-10_chipld4 2018/11/01 02:09:20 None
KEK-145 KEK-145_chipld1 KEK-145_chipld2 KEK-145_chipld3 KEK-145_chipld4 2018/11/01 02:09:32 None
KEK-151 KEK-151_chipld1 KEK-151_chipld2 KEK-151_chipld3 KEK-151_chipld4 2018/11/01 02:17:36 None
KEK-149 KEK-149_chipld1 KEK-149_chipld2 KEK-149_chipld3 KEK-149_chipld4 2018/11/01 02:19:42 None
QU-1 QU-11_chipld1 QU-11_chipld2 QU-11_chipld3 QU-11_chipld4 2018/11/01 02:20:25 None
KEK-150 KEK-150_chipld1 KEK-150_chipld2 KEK-150_chipld3 KEK-150_chipld4 2018/11/01 02:22:22 None
chipld1 chipld2 chipld3 chipld4 2018/11/03 00:04:36 None
¢ RD53A (1 modules)
Module Chips Created Date Cuurent Stage
0x0728_module 0x0728 2019/01/18 23:26:54 None
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Viewer Application (2/2)

# Result
e scan result page
Low voltage [V] nDULuT oG IusIIILy
1155 std_analogscan 18 Tokyo_Institute_Of_Technology Arisa_Kubota
% Plot
& ROOT

» OccupancyMap

Dist Map
module Summary : JP-2
" S0 E H
B -
£ Index - ]
s 3
Item 50000" ‘
3 E Bin 200 200
Serial Number JP-2 E E i )
30000 3 Scale Linear
FE type FE'MB 20000;— _; Set Default Make Histogram
10000 4
Module JP-2 P L | - . ]
0 20 4 6 & 10 12 14 160 180 20 5 100 150 200 250 300 350 400
Chips JP-2_chipldl JP-2_chipld2 JP-2_chipld3 JP-2_chipldd i Gl
£ Test summary )
5 semonsirator representing plots for each stage
digitalscan analogscan thresholdscan totscan noisescan selftrigger
OccupancyMap EnMask OccupancyMap EnMask ThresholdMap NoiseMap MeanTotMap-0 SigmaTotMap-0 NoiseOccupancy NoiseMask None.
i R . TN ' None
: : x I; : '
: . |
i
: : 1 | 7 None.
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Performance Test

m Performance of Local DB is currently devently benchmarked and optimized
via stress tests

¢ measure the speed to register/retrieve config file to/from Local DB

speed[ms]

storage size[GB]

110
105
100
95
90
85
80
75
ou0

250

200

150

100

(_in _me_asurir_lg)

= - - e register =
R T R B retrieve 3
= write =
S e R S S TN MR, =
E - .. about200GB (28/05/2019F

retrieve with output json file
register (with chacking duplication)
write (without chacking duplication)

x10°

x10



Feedbacks and TODOs

m Make the introduction in Wiki page more user friendly and clearly

m Operation model of Local DB in production is still quite undetermined and
further discussions will be needed (depending on the storage size available to
support in each local instance)

¢ Nevertheless the basic embedding of localDB in Yarr is becoming matured.
m Component (Chip/Module) Registration:

¢ (currently) Components are registered by manually and there should be
many mistakes and troubles

¢ (suggestion) Components would be registered in ITk PD so Local DB just
retrieve the components data and test following these data without

registration
m Config retriever:
¢ (currently) We can retrieve config from Local DB with config id

¢ (suggestion) Enable to retrieve config from Master Server directly without
storing into Local DB (just retrieve and load it!)
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MongoDB

m Open source NoSQL Database
¢ Flexible data schema so not need to determine schema before storing data
¢ The documents (data) as json like format
¢ It can be used as like relational Database with connecting by id

¢ Many Drivers (Python, C++, JavaScript ---) Local DB Data Schema
{:}]
JSON
// user
{‘i {: {: f .
corﬂm?)gr';lent J50N l JSON { '
(Module) component testRun JSON

(Chip) F‘B \ environment
)
. JSON
{ ' componentTestRun
JSON {:
childParentRelation JSON

json

"] g g {: (scan config)

01| (controller config)
y JSON

dat json
(chip config)
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YARR scanConsole with LocalDB SW

Login Local Database System ~< Local Datbase

\ user document

Config files creation

' 1 L I

L 1 'y I

. 1 A I

component document

"

scanConsole
check user/site information >
load config files —_

\ > test document
start/finish scan - -
config document

-

"

PR \ ]
output results > e 1\ '

output result

—>» DCS document

DCS registration
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Stress test

m Measuring the speed to upload/download config file into/from Database with
increasing storage size to check the performance of the Database

<register> <write> <retrieve>
------- i B m— 3
[ upload config ][ download config ]
\ v <write DB>

register config information

v v

generate hash value of a file

‘l’ <query DB> v <query DB>
check with hash check with config id

\L <write DB> \L
-

[ register config file data ] load config data

\ J

paads buissedo.d siyy ainseaw

database

Y

[ retrieve config file ]y




Stress test

m Measuring the speed to upload/download config file into/from Database with
increasing storage size to check the performance of the Database

N

(in measurlng

"e—7—+ =
T — S— — it fRISMEE 3
T — — o feleve

S — S— ER—— S8 P
00 B T T T .

= 0 T o : T R : 3 ~88 ms (const)

SSE TR DT AT T T A 81 ms (increasing?)

speed[ms]
L
-
o
=
(1}
<
..
IIIII [TH1]

1 P T e P PP PPPrr 0 PP PPy PO PPL PRPPPP _—

; 3 ~78 ms (const)
75 S — ]

=M B S S S | =x10

) 230 E. ——t 3

% 2D [ —

N =S : about 200GB (28/05/201 9E

®  200fF—-----——mmmmmmmm- i

q, -

o -

E S

S

»

x10




Data Size

m Measure data size after storing 100,000 documents for each data format

¢ png/pdf data can’t be compressed much

— not need to store because they can be created by dat file
EnMask _ ThresholdMap_
m data

|

¢ dat , , =
< EnMask.dat (53 KB) . H

< ThresholdMap.dat (207 KB) I o |
¢ json

< default_fei4b.json (3.7 MB)

< default_rd53a.json (670 KB)
¢ pdf

< EnMask.pdf (9 KB)

< ThresholdMap.pdf (61 KB)
¢ png

< EnMask.png (9 KB) 20

< ThresholdMap.png (61 KB)

compression rate
| | |

—
(=}
(=)

(o]
(=

3

storage/data[%]

40




19/05/31




Config storing -Motivation and Methods-

m Generate a hash value of file in storing config for checking
whether the data is already registered by querying with the hash value

m Compare some parameters in defference ways to save config

@ previous
@ updated e ettt T A
@ updated using index <function>
heck --. store config
— chec | @ previous @® updated
< speed : \|, <write DB> — iqi
© data si v v : config info data
+ data size register config information 5
i I config name: ... @
i [ generate data_id@ =
i hash value of a file / ®
i \l/ <query DB> I,’I g
i | checkwithhash | =
| - o
v ‘l' <write DB> ——f— >| config file data
register i already i /!
config file data Ji exist i i
1 [ L z
\=¢ ‘l’ \L <write DB>/ hash: BBB
register config id database

______________________________________________ L



Config storing -Motivation and Methods-

m Generate a hash value of file in storing config for checking
whether the data is already registered by querying with the hash value

m Compare some parameters in defference ways to save config

@ previous
@ updated ';““““;““_ """"" S A
® updated using index s<tourre]ccfclaonr}i>g
— check - L D previous @® updated
speed. v v <write DB> = config info data
+ data size register config information 5
i I config name: ... @
| [ generate ) | [ data_id(AAA =
4 Y i i I" FD
query by key query by key?2 i hash value of a file | / o
@ use the key not @ use the key ! \l, <query DB> / 7}
. registered in index registered in index check with hash ] /l g
| - ®
Memory v ‘l' <write DB> ——— m— > configl,'ﬁle data
index: key2 register |ialready| A
config file data Ji exist i :
; 1 [ - :
v Disc R { <wite s> ~[ | hash: BBB



Config storing -Results-

m Generate a hash value of file in storing config for checking
whether the data is already registered by querying with the hash value

= Compare some parameters in defference ways to save config

| there was :
after 14 scan (fU” scan for FE|4B) ‘some Changes in Conﬂg
. 1scan A
D previous T 30000 —— e
Pr . | EMET T T | Doreviousway.
reg|stered Conﬁg file data 28 files E asono| b . *® updated way-
: - S & = *® updated way using index
data size (before compression) 11,895 KB ZOOOOE = I . upaewayusmglnex ..... o
storage size 233 KB 15000 _°. : '““;;'.
2 updated _ ol % S
i regIStered Conflg flle data 7 fl|eS i o X :Zg é_; .......... ......
! _ _ -] L
i data size (before compression) 2,978 KB ! ‘f!;.f,g 2004 pptt
) S E I SRR SO0 6 N
i storage size 110KB ; R t’“,,,
i@ updated using |ndeX i 52‘;-i- .......... I .......... I ................
I . T . 1 9 C T
i registered config file data / files T s S T
i data size (before compression) 2,978 KB | 3 Ei »
. _ . e e
i storage size 110KB | 5 Fi
5 o .................
i i E 1 e ® - ... .’ .’.
I--------------------------------------------------------I 0-_Ib;-gl'[a rh’es ‘ne I’ss (U’Ie . K s/ Iuﬂe otsca "heb 'D?s,,. F;I; 2 :a[ai h
—avoid storing config file after scan I o s -

which doesn't change config scan_Tcype of FEI4B run by emulator



Config storing -Results-

m Generate a hash value of file in storing config for checking
whether the data is already registered by querying with the hash value

= Compare some parameters in defference ways to save config

after 14 scan (full scan for FEI4B) ...

(D previous

average speed
@ updated

average speed
(register speed

15.97+0.18 ms !

15.28+0.17 ms

17.34+0.04 ms)

i@ updated using index

average speed
(register speed

15.33+0.17 ms

17.47+0.07 ms)

— there are not much difference in speed

storageSize

time[us]

dataSizefKB]

storage/data[%)]

| there was i
'some changes in config

lscan L
30000 d C CEEFEEEER) IEEET E’ .................. E- ........ r ....... i l-r ........ !»lll .....
3 g L *@® previous way !
TR [ SRR S 15) . riivdatacl oy
25000 o'y : *@-updated way
k=f= E *(3® updated way using index
20000& [4 v TP S I E ............................. .......... .......... 4444444444444444444 4444444444 , ,,,,,
H M M M M
C e i © o000 000
C {
10000 1. 3 ,., .....
SOVETT H ! !
300 ;_: ‘ .......... ......
250+
2001
E : : :
150 ;_} ++++. .......... ......
50{-:- ......... T e
~E! i H H
15| U RN S
10 -q .9 .......... u .....
|
= : :
5_ o.. .......... ......
- e®®
C .‘..O...E. oo @
0 _b;bizas Otsc,, Toita "%;s & s,:w
’Ba,,,k




Config storing -Results-

m Generate a hash value of file in storing config for checking
whether the data is already registered by querying with the hash value

m Compare some parameters in defference ways to save config

after storing 500,000 config files

E 120 '
. 80 F
@ updated jz T
Bttty ittt ul ;
| speed (1.4X104Xfiles+29.0 ms | 20z
{® updated using index i T 1soop]s
I . ! = - : :
i speed (6.1X106)Xfiles+14.8 ms S -
i ! @ 10000 :
: | g C
e : .§ B ..0‘°.
N the dlfference |ncreases () 5000:_ ......... ........ .......................................................................................... _:
as the amount of data increases m Lese : : : : : : s
= .9 :'.. . : ...................................... _
-:’g u ]
% 6.8 :_ ............. B B B RSt ST IR _:
g [ ‘on..o.é-..oQ;0o0oo;ooc..;ooo‘?oooo?o.o.?ooooo;ooooozo .
g 6.7 :_.. ............................................................................ ._............................. ................................ _:
i o s s s s ? ? ? : : -
6.6 Foove ............. ............. ............. ....... Q@updatedway ............. _'
- : : : : *(® updated way using index
6'50- 2i0 4i0 6i0 8i(J 1(;0 12iO 14i10 1(;0 18iO 2(i)0 10

dataSize[MB]



Config storing -Conclusion-

m Checking with the hash value of file can avoid storing data already registered:
storage size after full scan: 233 KB—110 KB

m The query by the key registered in index is hardly delayed as the amount of

data increases:
register speed after storing 10° docs: 169 ms—21 ms

( )

<function>
L store config )
v <write DB> = config info data
register config information
\Il config name: ...
( generate ) | Ldata_idAAA
. hash value of a file ) ,,"
uery by key?2 v <query 08> ;
L i ) check with hash ,"’
Memory ~ r ‘1' <write DB> ——— — configl,'file data
register | already i !
_config file data Ji exist | /
Disc I} \mee o> - | hash: BBB
register config id database
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Data storing -Motivation and Methods-

m Compare the compression rate after storing data: png, pdf, dat and json

m Storage engine
< WiredTiger

< compression algorithm: snappy

< interface: GridFS
m data

¢ dat

< EnMask.dat (53 KB)

< ThresholdMap.dat (207 KB)
¢ json

< default_fei4b.json (3.7 MB)

< default_rd53a.json (670 KB)
¢ pdf

< EnMask.pdf (9 KB)

< ThresholdMap.pdf (61 KB)
¢ png

< EnMask.png (9 KB)

< ThresholdMap.png (61 KB)

BBEE

uncompressed
data

_____________ 1

store data

[ <function> ] measure and compare

the size of data

compressed
GridFS data
|
file (i?ifgso)lata \\ file data
|| (chunks)
database




storageSize[MB]

storage/data[%]

storageSize[MB]

storage/data[%]

25000 |-

20000

15000

10000
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dat (53 KB) X 100 000 docs

1493/98
-10.45 = 0.7864
0.07813 + 0.0002478

5(c)gjta3ize[MB]
JSOh (3. / MB) X 100, OOO docs

700"
dataSize[MB]

300

storageSize[MB]

storage/data[%]

storageSize[MB]

storage/data[%]

Data storing

pdf (9 KB) X 100, OOO docs

2750 /98
-9.32 = 1.067
0.2908 + 0.001875

250

200

150

100

1000
dataSize[MB]

png (9 KB) X 100, OOO docs

2517 /98
-7.085 = 1.021
0.2883 + 0.001793

250

200

150

100

560"
dataSize[MB]



storageSize[MB]

storage/data[%]

storageSize[MB]

storage/data[%)]

19/05/31

dat (207 KB) X 100 OOO docs

7. 526e+04 / 98
po -71.41 =+ 5.584
p1 0 5788 0. 0004516

4000 ............ ............ ............ .......... the CompreSSIOn rat
2000 ......... ............ ............ I ............ 5 7 9+0 04% ........

1v0 t t t t t t 5

i i i i i i i i i i i
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000
dataSize[MB]

json (670 MB) X 1OO OOO docs

lendf 1163798
4500 -7.982 =+ 0.6943

4000 0.06599 = 1.74e-05
3500 : : :

60600 70600
dataSize[MB]

i i i i
20000 30000 40000 50000

storageSize[MB]

storage/data[%]

storageSize|MB]

storage/data| %]

Data storing

pdf (61 KB) X 100, OOO docs

2.317e+05 7 98
p0 -73.48 = 9.798
p1 0.9701 + 0.00266

..........................................................................

................ thecompressmnrat
i ........................... g7 O+O 3% .............

. R |, .o ° '..'.h'.' .i.. d.., 0%, .J.-,...o....[o..c....L.,u.
"'i‘l °

............................................................

i i i i i i
() 7000 2000 3000 4000 5000 5000

dataSize[MB]
png (61 KB) X 100, OOO docs

2.209e+05 / 98
-80.65 = 9.567
0.9731 + 0.002603

.................................................................

i i i i i
0 1000 2000 3000 4000 5000 60
dataSize[MB]



Data storing -Results-

m Compare the compression rate after storing data: png, pdf, dat and json
m Storing json file
¢ size: fei4b.json --- 3,7MB, rd53a.json --- 670KB

¢ total storage size after storing 100,000 documents:
feidb.json --- 24 GB, rd53a.json --- 4.5 GB

¢ high compression ratio: storage/data = 6%

L |

° 100

(o]
(=

3

storage/data[%

-
(=

N
(=)

(=]




Data storing -Results-

m Compare the compression rate after storing data: png, pdf, dat and json
m Storing png/pdf file
¢ size: EnMask --- 9 KB, ThresholdMap ... 61 KB

¢ total storage size after storing 100,000 documents:
EnMask --- 270 MB, ThresholdMap ... 6.0 GB

¢ compression ratio: storage/data = 29%(EnMask), 97% (ThresholdMap)

° 100

o2}
(=)

EnMask c, ThresholdMap

............

S

o
storage/data[%]

40




Data storing -Results-

m Compare the compression rate after storing data: png, pdf, dat and json
m Storing png/pdf file
¢ size: EnMask --- 53 KB, ThresholdMap ... 207 KB

¢ total storage size after storing 100,000 documents:
EnMask --- 415 MB, ThresholdMap ... 12.2 GB

¢ compression ratio: storage/data = 8% (EnMask), 58% (ThresholdMap)

S 117 S R S SRR, SRR S S S Y M— —

(o]
(=

EnMask c, ThresholdMap

............

S

.
storage/data[%

TN OREE SRR 7, T B S 7, W 077 3

hreg iy hr,

Ny, 28k o, - SHOJ

“Ray q -da, q
"Gp.pd, t Map, g




Data storing -Conclusion-

m Compare the compression rate after storing data: png, pdf, dat and json
m Storing json (and dat) file is high performance in compression

m There might be png/pdf file stored without compression
— They can be created from dat file so there is no need to store them

m i.e.) Dataset of MasterDB in KEK

the data size of docs in MasterDB (KEK)
*dat 1574 MB (/tot:36%)
% json 2251 MB  (/tot: 52%)
* pdf 159 MB (/tot : 3.6%)

* png 380 MB (/tot : 8.7%)
the storage size of docs (KEK)
* dat 507 MB (/tot: 35%)

kjson271MB ____(L tqt‘_L8_/al_

% pdf 93 MB (/tot : 6. 3%)-
%png 352 MB  (/tot: 24%) !

about 30% c:ut




Data storing -Conclusion-

m Compare the compression rate after storing data: png, pdf, dat and json
m Storing json (and dat) file is high performance in compression

m There might be png/pdf file stored without compression
— They can be created from dat file so there is no need to store them

m i.e.) Dataset of MasterDB in KEK

T T T uncompressed
— dqataSize. ... data
; — {orageSize..§ = - eermetd@o RN oooo oo
Querying with hash <function> measure and compare
store data -
can decrease stored data the size of data
- compressed
GridFS data
1
. . 1
i (I?Jgs(;ata u file data
(chunks)

database




Data storing -Conclusion-

m Compare the compression rate after storing data: png, pdf, dat and json
m Storing json (and dat) file is high performance in compression

m There might be png/pdf file stored without compression
— They can be created from dat file so there is no need to store them

m i.e.) Dataset of MasterDB in KEK

the number of docs in MasterDB (KEK)
80881 — 65084 docs (20% cut)

the storage size of docs (KEK)

625 MB — 605 MB (3% cut)

good/bad EnMask.dat can be cut
~— high compression rate
— not decrease storage size greatly

Querying with hash
cannot decrease stored dat data gre_atly

ThresholdMap.dat cannot be cut
- — low compression rate
- —not decrease storage size
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DCS Storing (1/7)

m Enable to store DCS information while scanning into Database automatically if
DCS log file is prepared in the specific format

| r """"""""""""
DCS | i YARR FW/SW
Power supply/ : i
Thermometer FPGA and Adapter
— 4 — 4
Controller YARR SW
scanConsole

Output Log File

E-------(Q L L Ty

e —————



DCS Storing (2/7)

m Enable to store DCS information while scanning into Database automatically if
DCS log file is prepared in the specific format

6 DCS log file
DCS hv_v hv_i VDDD_v VDDD_i VDDA v VDDA i — IeACIACIAMCIL

Power supply/ null nulT OV CV GV Cv

19-04-25_21:12:01 +900|-79.9709 -1.04204e-06 1.19939 0.07945 1.50024 0.04025
PC 19-04-25_21:12:11 +900|-79.9705 -1.04654e-06 1.1993 0.07946 1.50034 0.04027
Controller 19-04-25_21:12:20 +900|-79.9724 -1.05562e-06
19-04-25_21:12:30 +900 -79.9704 -1.04843e-06
19-04-25 21:12:40 +900|-79.9708 -1.05706e-06
19-04-25_21:12:50 +900|-79.9714 -1.06087e-06
19-04-25_21:13:00 +900|-79.9706 -1.03796e-06

19-04-25_21:13:10 +900)-79.971 py fic f
TR I A rw Y the specific format (under discussion)

Thermom | BT W W W
I 19-04-25 [RIRIEEIR=10010] /79.9716 -1.05318e-06 1.19936 0.07946 1.50016 Mkakiue

-19942 0.07946 1.50036 0.0403
-19928 0.07942 1.50022 0.04027
-1993 0.07943 1.50018 0.04026
-19933 0.07944 1.50025 0.04027
-19919 0.07946 1.50032 0.04029

_— e e e e e e

DCS can be controlled wifh running script
and this output log file in the format in Japan
(developed by Shohei Yamagaya)




DCS Storing (3/7)

m Enable to store DCS information while scanning into Database automatically if
DCS log file is prepared in the specific format

6 :
hv_v hv_i VDDD_v VDDD_i VDDA_v VDDA_i DCS log file

null null CV CV CV CV

-80 5e-06 1.2 0.2 1.5 0.5

19-04-25_21:11:51 +900 -79.9716 -1.05318e-06 1.19936 0.07946 1.50016 0.04028
19-04-25_21:12:01 +900 -79.9709 -1.04204e-06 1.19939 0.07945 1.50024 0.04025
19-04-25_21:12:11 +900 -79.9705 -1.04654e-06 1.1993 0.07946 1.50034 0.04027

19-04-25_21:12:20 +900 -79.9724 -1.05562e-06 1.19942 0.07946 1.50036 0.0403

19-04-25_21:12:30 +900 -79.9704 -1.04843e-06 1.19928 0.07942 1.50022 0.04027
19-04-25_21:12:40 +900 -79.9708 -1.05706e-06 1.1993 0.07943 1.50018 0.04026

19-04-25_21:12:50 +900 -79.9714 -1.06087e-06 1.19933 0.07944 1.50025 0.04027
19-04-25_21:13:00 +900 -79.9706 -1.03796e-06 1.19919 0.07946 1.50032 0.04029
19-04-25_21:13:10 +900 -79.971 -1.05728e-06 1.19915 0.07944 1.50019 0.04028

19-04-25 21:13:20 +900 -79.9701 -1.03978e-06 1.19918 0.07946 1.50026 0.04029

<YARR SW>
scanConsole -1 DCSCfg.json

{ !
assembly™: { DCSCfg.json
"stage": "Testing"
&
"environments": [
{
"key": "Wv",
"vatue T 1.8,
“descrintion”: "Low voltage [V]",
“path": "/tmp/lv.dat"



DCS Storing (4/7)

m Enable to store DCS information while scanning into Database automatically if
DCS log file is prepared in the specific format

hv_v hv_i VDDD_v VDDD_i VDDA_v VDDA_i
null null CV CV CV CV
2 0.2 1.5 0.5

-80 5e-06 1.
:11:51 +900
:12:01 +900
:12:11 +900
:12:20 +900
:12:30 +900
:12:40 +900
:12:50 +900
:13:00 +900
:13:10 +900
:13:20 +900

19-04-25_21
19-04-25_21
19-04-25_21

19-04-25_21
19-04-25_21
19-04-25_21
19-04-25_21
19-04-25_21
19-04-25_21
19-04-25 21

-79.9716
-79.9709
-79.9705
-79.9724
-79.9704
-79.9708
-79.9714
-79.9706

-05318e-06
.04204e-06
-04654e-06
.05562e-06
-04843e-06
-05706e-06
.06087e-06
-03796e-06

-19936 0.07946 1.50016 0.04028
-19939 0.07945 1.50024 0.04025
-1993 0.07946 1.50034 0.04027
-19942 0.07946 1.50036 0.0403
-19928 0.07942 1.50022 0.04027
-1993 0.07943 1.50018 0.04026
-19933 0.07944 1.50025 0.04027
-19919 0.07946 1.50032 0.04029

[ TS T T S S S

-79.971 -1.05728e-06 1.19915 0.07944 1.50019 0.04028
-79.9701 -1.03978e-06 1.19918 0.07946 1.50026 0.04029

19/05/31

<YARR SW>

scanConsole -1 DCSCfg.json

upload test data into DB
with generating cache
to upload DCS info

testRun : Data ID
DCS : path to log file

Local DB

test run data

start time: ---
finish time : ...




DCS Storing (5/7)

m Enable to store DCS information while scanning into Database automatically if

DCS log file is prepared in the specific format

6
hv_v hv_i VDDD_v VDDD_i VDDA_v VDDA_i
null null CV CV CV CV

-80 5e-06 1.2 0.2 1.5 0.5 hile th
19-04-25 21:11:51 +900 -79.NAALLISRUAISISIOE10]: 4 57945 1.50016 0.04028

19-04-25_21:12:01 +900 -79.9709 -1.04204e-06 1.19939 0.07945 1.50024 0.04025
19-04-25_21:12:11 +900 -79.9705 -1.04654e-06 1.1993 0.07946 1.50034 0.04027
19-04-25_21:12:20 +900 -79.9724 -1.05562e-06 1.19942 0.07946 1.50036 0.0403
19-04-25 21:12:30 +900 -79.9704 -1.04843e-06 1.19928 0.07942 1.50022 0.04027
19-04-25_21:12:40 +90 9.9708 -1.05706e-06 1.1993 0.07943 1.50018 0.04026

19-04-25_21:12:50 +90 9.9714 -1.06087e-06 1.19933 0.07944 1.50025 0.04027
19-04-25_21:13:00 +90 9.9706 -1.03796e-06 1.19919 0.07946 1.50032 0.04029
19-04-25_21:13:10 +90 9.971 -1.05728e-06 1.19915 0.07944 1.50019 0.0402°

19-04-25 21:13:20 +90 9.9701 -1.03978e-06 1.19918 0.07946 1.50026 0.P

Local DB

<YARR SW>

scanConsole -1 DCSCfg.json

upload test data into DB
with generating cache
to upload DCS info

testRun : Data ID
DCS : path to log file

DCS data while scan is
uploaded following cache
by specific tool

dcs data

data_id: XXX
lv : [ {timestamp, value},
{timestamp, value}]

test run data

start time : ---
finish time : ...
env_id: XXX




DCS Storing (6/7)

m Enable to store DCS information while scanning into Database automatically if
DCS log file is prepared in the specific format
<YARR SW>

scanConsole -1 DCSCfg.json

6
hv_v hv_i VDDD_v VDDD_i VDDA_v VDDA_i
null null CV CV CV CV

-80 5e-06 1.2 0.2 1.5 0.5 hile th
19-04-25 21:11:51 +900 -79.NAALLISRUAISISIOE10]: 4 57945 1.50016 0.04028

upload test data into DB
with generating cache

19-04-25_21:12:01 +900 -79.9709 -1.04204e-06 1.19939 0.07945 1.50024 0.04025
19-04-25_21:12:11 +900 -79.9705 -1.04654e-06 1.1993 0.07946 1.50034 0.04027 load DCS inf
19-04-25_21:12:20 +900 -79.9724 -1.05562e-06 1.19942 0.07946 1.50036 0.0403 to uploa INTO
19-04-25 21:12:30 +900 -79.9704 -1.04843¢-06 1.19928 0.07942 1.50022 0.04027

19-04-25_21:12:40 +90  9.9708 -1.05706e-06 1.1993 0.07943 1.50018 0.04026 testRun : Data ID
19-04-25_21:12:50 +90  9.9714 -1.06087¢-06 1.19933 0.07944 1.50025 0.04027 DCS : path to Iog file
19-04-25_21:13:00 +90  9.9706 -1.03796e-06 1.19919 0.07946 1.50032 0.04029
19-04-25 21:13:10 +90  9.971 -1.05728¢-06 1.19915 0.07944 1.50019 0.04025 DCS data while scan is

19-04-25 21:13:2 .9701 -1.03978e-06 1.19918 0.07946 1.50026 0.°P .
9-04-25 3:20 +90 9.970 03978e-06 9918 0.07946 1.50026 0 uploaded fO”OWlng CaChe
by specific tool

Local DB test run data

data_id: XXX start time : ---
v : imestamp, valuey, |linked by id inish-time ...
nv_id: XX

dcs data

{timestamp, value}] —
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DCS Storing (7/7)

m Enable to check stored DCS data in browser (developed by S. Yamagaya)

Local DB [ jcs data test run data
data_id: XXX start time : -
lv : [ {timestamp, value}, finish time : ...
{timestamp, value}] env_id: XXX
P VooA Viewer Application page in browser
VDDA VDDA
: I 2— ‘ . I 0'7: ‘ = - Settings
> <
8) 1.5: * 1 E 0.5;— “; parameter current
© 1 8 04t 3 Min(V]) 0.2 0.2 2
L - o F 3
B - . S 0.33— ’ /»— Max([V]) 2.0 2 =
> O 0-2;" 7 ‘; Min([A] 02 0.2 -
0s- - 0.1E / E Max([A] 07 0.7 S
E 0;_ _; Set Default Make Histogram
0- - —0.1% ";
04655 104700 104705 104710 02 aeEs A0 104705 104740
os Time Time
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Synchronization Tool (developed by Eunchong Kim)

m Master Server has whole data by synchronizing from each production site, and
upload represented data into ITk PD

production site A

[Local Database

Master Server

Upload
represented data

A 4

production site B
Local Database\

[ ITk Production Database ]
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Synchronization Tool (2/5)

m Master Server has whole data by synchronizing from each production site, and
upload represented data into ITk PD

production site A - ~ production site B
(Local Database\ Master Server (Local Database\

_ B

test datal

VARRN AN

m Synchronization Tool transfer only the difference data between Local DB and
Master Server like “rsync”

m Master Serevr should have whole data set, but Local DB is not, so Local DB can
download data partially from Master Server if required



Synchronization Tool (3/5)

m Master Server has whole data by synchronizing from each production site, and
upload represented data into ITk PD

production site A
[Local Database

production site B
Local Database\

Master Server

m Synchronization Tool transfer only the difference data between Local DB and
Master Server like “rsync”

m Master Server should have whole data set, but Local DB is not, so Local DB can
download data partially from Master Server if required
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Synchronization Tool (4/5)

m Master Server has the same data format as Local DB, so Local DB controller
(such as function included in scanConsole) can access Master Server directly to
retrieve data stored in other production site

production site A e
[Local Database\

Master Server )

opened port

YARR SW
scanConsole
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Synchronization Tool (5/5)

m For demonstration in Japan, Master Server is built in KEK ITk PD
® Production site using LocalDB can f

upload and retrieve test data to Master Server

Master Server in KEK with a relatively in KEK

fast network connection

m Also production site can

check whole data in Master Server
viewer)

m Master Server can upload represented data
into ITk PD
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Config Retriever (1/5)

m The chip config can be displayed in Viewer (in development)

£ Result test page in Viewer

Run Number Test Type Stage

3653 -
L& config page in Viewer

JSON &£7-—7

I Config _ — ‘
Orbefore: chipCfg.json ump wF JdE=
[( 5ccobb348b6de040802884c6 )| FE-I4B:
B Config config data id in Database GlobalConfig:  {.}
rafter: chipCfg.json Parameter: {.}
( 5ccObb378b6de040802884c7 ) PixelConfig: [..]
& Plot name: "FEI4B-001_chip1"

» EnMask » O




connectivity.json
- - N
Config Retriever (2/
"componentType”: "Fron?~end Chip”,

m scanConsole "config” : "configs/feidb/ -001/chip1.json",
' 1agidi ' Y "dbconfig": "5cc078a28b6de06c32479739",
© Give config id in Viewer [[dbconfig) JCORELGRE TS Gde0

chipld”: 1,

@ download config file in DB by config id o 1 0,

“rx" : 0

“serialNumber”: "FEI4B-001_chip1”,

config Info data

config\ame: ...
config_id: AAA

database




connectivity.json
Config Retriever (3/98

“serialNumber”: "FEI4B-001_chip1”,

‘componentType”: "Front-end Chip"”,

m scanConsole ‘config” : fco 1/chip1. json"),
© Give config id in Viewer (dbconfig) weniota® 1
@ download config file in DB by config id G
@ Create config file from DB
—| path/to/config |

config Info data

config\ame: ...
config_id: AAA

database

\ 2 /

path/to/config
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Config Retriever (4/

m scanConsole
© Give config id in Viewer (dbconfig)
(D download config file in DB by config id

@ Create config file from DB
— path/to/config

® Load config file (path/to/config)

connectivity.json

“serialNumber”: "FEI4B-001_chip1”,
‘componentType™: "F end Chip"”,
‘config” : |"conf: 001
'‘dbconfig”: |5cc078a28bbdebbc52479739"
"chipld": 1,

'tx" : 0,

'rx" : @

config Info data

config\ame: ...
config_id: AAA

database

\ 2 /

path/to/config

\l' load config -
start scan




connectivity.json
Config Retriever (5/°S

"serialNumber”: "FEI4B-001_chip1”,
“"componentType": "Front-end Chip",

L SCanCOI’]SO|e “config” : ['configs/feidb/FEI4B-001/chip1.json”}
. DI B . . "dbconfig”: "5cc078a28bbdebbc35247/9759",
© Give config id in Viewer (dbconfig) e o
(D download config file in DB by config id "t 2 6,

"rx" : 0

@ Create config file from DB
— path/to/config

® Load config file (path/to/config)

config info data

m config creation 28:29 nigane:A "
¢ 1. Get config data from DB 9-1¢:
¢ 2. Modify some values in config data for database

- chip name — serial number

- chipld — change to ID written in connectivity config
so enable to scan continuously after downloading path/to/config




